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Table 4.1 (a) Hammett substituent constants from dissociation constants of benzoic acids

(m, p)-X—C4H,COOH + H,0 #2= (m, p)-X—CcH,COO" + H,0* (H,0, 25°C);
log KA(X) —log Ka(H) = pKA(H) = pKA(X) =0

X pKa o
meta para meta para
—NH, 460 4.86 ~0-40 ~0-66
—OH 4-08 4-60 +0-12 —0-40
—OMe 4-09 4-47 +0-11 -0-27
—Me 4-27 4-37 -0-07 -0-17
—H 4-20 0-00
—F 3-86 413 0-34 0-07
—Cl 3-83 4-00 0-38 0-20
—Br 3-82 3.97 0-38 0-23
—I 3-85 0-35
—CN 3-61 3:56 0-59 0-64
—NO, 3-45 3.45 0-75 0-75
(b) Substituent constants'” for LFER use
Substituent a?, a9 oy o, o, og
—NMe, -0-10 -0-32 =17 0-06 -0-52
—OMe 0-1 —0-12 -0-78 0-34 —0-45
—NHAc 0-14 0-0 -0-6 0-29 -0-25
—OAc 0-39 0-31 0-38 —0-21
—SMe 0-14 0-06 -0:6 0-04 0-23 -0-20
—SAc 0-39 0-44 0-21 0-01
—Me —0-06 —0-14 -03 0-01 -0-11
—tert-Bu -0-09 —0-15 -0-26 -0-03 -0-12
—Ph 0-05 0-05 -0-18 0-10 -0-11
—F 0-34 0-15 -0-07 0.52 -0-32
—Cl1 0-37 0-34 0-11 0-47 -0-23
—Br 0-37 0-26 0-15 0-47 -0-19
—I 0-34 0-28 0-13 0-42 -0-16
—CHO 0-41 0-47 1-04 0-25 0-26
—COMe 0-36 0-47 0-82 0-28 0-16
—COOR 0-35 0-44 0-74 0-31 0-16
—CN 0-62 0-71 0-99 0-57 0-13
—SOMe 0-21 0-17 0-73 0-50 0-00
—SO,Me 0-64 0-73 1-05 0-55 0-12
—NO, 0-71 0-81 1-23 0-65 0-15
—Cli; 0-46 0-53 0-65 0-42 0-11
—NMe, 1-04 088 073 0
—*SMe, 1-00 0-90 1.16 0-89 0-17
Additional values
—NH, -0-09 -0-30 -13 0-12 —0-48
—NPh, -0-07 -0-19 -14
—OH 0-02 -0-22 -0-92 0-25 -0-43
—OTos 0-36 0-33 0-58
—OPh 0-26 0-05 -0-5 0-38 -0-34
—CH=CH, 0-08 —0-08 0-18 0-08 —0-05
—C=CH 0-2 0-23 03 0-07
—CH,Ph —0-05 -0:06 -0-27 0-03 -0-12
134

Table 4.1 (Continued)

Substituent o, a oy o, o, og
—CH,CN 0-16 0-18 0-12 0-18 -0-09
—CH,NH, -0-03 -0-11 0-08 -0-16
—CH,0OH 0-01 0-01 0-01 0-05 0-0
—CH,F 0-11 0-1 0-18 -0-02
—CH,CI 0-11 0-12 0-16 0-0
—CF(CF;), 037 0-53 0-48 00
—SiMe, 0-11 0.0 0-11 -1-13 0-06
—HgMe 0-43 0-1

—PR, 0-05 0-03 0-08 —0-05
—P(OR), 0-12 0-15 0-09 0-06
—COCF; 0-63 0-80 0-58 0-33
—CONH, 0-28 0-31 0-62 0-33 0-0
—COOH 0-35 0-44 0-73 0-32 0-29
—COCl 0-53 0-69 0-38 0-21
—NHSO,Me 0-20 0-03 0-32

—N=C 0-48 0-49 0-57 0-02
—NCO 0-3 0-24 0-36 -0-4
—N=NPh 0-29 0-33 0-7 0-19 0-0
—NO 0-49 0-65 1-46 0-33 0-32
—SO,NMe, 071 09 106 0-44 0-0
—CH,NMe, 0-40 0-44

—(CH,)NMe, 016 013

—COO0~ 0-09 -0-05 -0-15

—SO5 0-05 0-09 0-2 0-07
—D —0-0021 —0-0003

magnitude of o° express the capability of a substituent to perturb its
electronic environment. However, it will be noticed that the Hammett
equation requires different values of o to be assigned to the same groups
depending on their orientation, meta or para. Moreover, even the sign of o
may change according to its location: for m-OMe, o,, = +0-10 (electron-
withdrawing); for p-OMe, o, = —0-12 (electron-donating). The o values are
then only characteristic of a substituent in a particular context. These
observations can be explained if the electronic perturbation produced by a
substituent is the resultant of two (or more) independent effects operating
simultaneously. The model will now be examined.

NAYFDEMETFHD—F
“Physical Organic Chemistry”
Neil S. Isaacs, John Wiley & Sons, 1986 H\i5,

C. Hansch et al. Chem. Rev. 1991, 91, 165-195
[CIEHBEDEBREERNETLHON TV,
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